Synaptic depression improves coincidence detection in the nucleus laminaris in brainstem slices of the chick embryo.
Neurons in the nucleus laminaris detect the coincidence of binaural signals, and are the first neurons to calculate the interaural time difference for the sound source localization in birds. In this paper, we have studied contributions of synaptic depression to the coincidence detection in the nucleus laminaris in a slice preparation of the chick embryo (E16-18), using the whole-cell patch recording technique. Under voltage clamp, EPSCs decreased progressively in their amplitude during the course of tetanic stimuli. This synaptic depression was primarily ascribed to the reduction of transmitter release from the presynaptic terminal, because the depression was decreased by reducing transmitter release with 2.5 microm Cd2+ but was not affected by reducing desensitization of postsynaptic AMPA receptors with 20 microm cyclothiazide. Under current clamp, trains of 10 stimuli of 100 Hz were applied bilaterally with changing the time intervals systematically between both sides. Response window, defined as the time interval corresponding to the half-maximum firing probability, was narrowed during the course of the stimulus train, and this occurred in parallel with a decrease in the EPSP amplitude. In addition, the reduction of the EPSP amplitude due to 2.5 microm Cd2+ or 2 microm CNQX improved the accuracy of coincidence detection. These results indicate that the synaptic depression may improve the coincidence detection in the chick laminaris neurons.